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Methods used to study the diets of raptors include the

analysis of pellets, stomach contents, prey remains in

nests or under perches, and direct observation of prey

delivered to nests. In many species, including harriers

( Circus spp.), analysis of prey remains only appears to

underestimate the proportion of smaller prey and over-

estimate the occcurence of large prey (Schipper 1973,

Simmons et al. 1991, Manosa 1994, Real 1996). Several

researchers have studied the diet of Montagu’s Harrier

{Circus pygargus) during the breeding season (Perez-Chis-

cano and Fernandez-Cruz 1971, Perez-Chiscano 1974,

Corbacho et al. 1995, Thiollay 1968, Helmich 1986), on

migration (Castroviejo 1969), and while wintering

(Cramp and Simmons 1980, Cormier and Baillon 1991).

Extensive studies of their breeding diet in Spain (Hiraldo

et al. 1975, Arroyo 1997), Holland and France (Schipper

1973), and Britain (Underhill-Day 1993) indicate that

small birds and mammals are important prey in northern

and central Europe, whereas in southern Europe inver-

tebrates appear to be numerically important, together

with small birds (Underhill-Day 1993, Hiraldo et al.

1975). The goal of our study was to assess the importance

of birds in the diet of Montagu’s Harriers and to test how
different study methods affect the results of such a food

habits study.

Study Area and Methods

The diets of three pairs of Montagu’s Harriers breed-

ing in a wadi or “rambla” in a mediterranean semiarid

region in southeastern Spain (Suarez et al. 1996) were

studied during 1995. Ajauque is a small wetland located

in the most arid sector (average annual rainfall = 30 cm)
of Murcia in southeastern Spain. Ajauque rambla drains

an impermeable watershed of sedimentary marls. In arid

and semiarid lands of the region, ramblas are more pro-

ductive than surrounding lands owing to their vegetation

that consists mainly of reeds {Phragmites australis) and hal-

ophytic plants. The Ajauque rambla is part of a protected
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Table 1. Montagu’s Harrier prey during courtship (April), incubation (May), nestling (June), and fledging (July)

periods, and all data pooled (All). Proportion of each prey and prey group by number (%) and by weight (%W).

Prey April % May % June % July % All % %W
BIRDS 22 59 31 68 15 44 13 59 81 58 86

Carduelis chloris 1 3 0 0 1 3 0 0 2 1 3

Carduelis carduelis 0 0 1 2 1 3 0 0 2 1 2

Carduelis spp. 2 5 0 0 2 7 1 5 5 4 5

Galerida theklae 2 5 0 0 0 0 0 0 2 1 3

Galerida sp. 1 3 1 2 1 3 2 9 5 4 8

Calandrella rufescens 1 3 0 0 0 0 0 0 1 1 1

Alaudidae ind. 1 3 9 20 1 3 0 0 11 8 14

Cisticola juncidis 0 0 0 0 1 3 0 0 1 1 1

Saxicola torquata 0 0 0 0 3 9 3 13 6 4 4

Unidentified passerine 14 38 20 44 5 15 7 32 46 33 45

REPTILES 4 11 7 15 4 12 1 5 16 11 7

Psammodromus algirus 2 5 2 4 0 0 0 0 4 3 2

Unidentified lizzard 2 5 5 11 4 12 1 5 12 8 6

MAMMALS 0 0 2 4 0 0 0 0 2 2 5

Mus spp. 0 0 1 2 0 0 0 0 1 1 1

Oryctolagus cuniculus 0 0 1 2 0 0 0 0 1 1 4

INVERTEBRATES 11 30 6 13 15 44 8 36 40 29 2

Anacridium aegyptium 7 19 0 0 5 15 0 0 12 9 2

Unidentified Orthoptera 0 0 2 4 1 3 2 9 5 3 0

Orictes nasicornus 1 3 0 0 0 0 0 0 1 1 0

Unidentified Coleoptera 0 0 4 9 7 21 5 22 16 12 0

Unidentified invert. 3 8 0 0 2 6 1 5 5 4 0

TOTAL 37 46 34 22 139

area that includes 69.4 ha of wetland where 3-5 pairs of

Montagu’s Harriers regularly breed on dense salty-shrub

(. Sarcocornia fruticosa and Scirpus spp .) and hunt in sur-

rounding shrubsteppes and cropland.

We divided the breeding season into four periods of

approximately 30 d each: courtship period (April), in-

cubation period (May), nestling period (June), and
fledging period (July) . Weused three different methods
to assess food habits: (1) we collected pellets found un-

der perches used by male harriers, (2) we collected prey

remains found under perches used by both males and
females, and (3) we identified prey during aerial trans-

fers by males to females and young. Perches were visited

weekly during the breeding period and all prey remains

were identified and removed. Prey were identified using

reference collections. Weights of prey were assigned fol-

lowing Hiraldo et al. (1975) and Donazar (1988). We
used percentage uniformity tests (Sokal and Rohlf 1969)

to compare the different diets determined using the dif-

ferent study methods.

Results and Discussion

Whenwe pooled all the data, small birds were the most

numerous prey (58%) followed by invertebrates (29%),

lizards (12%), and mammals (1%) (Table 1). Overall,

small birds including small land, shrub and edge-nesting

passerines (Thela lark, Galerida theklae, Lesser Short-toed

Lark, Calandrella rufescens ;
CommonStonechat, Saxicola

torquata; Citting Cisticola, Cisticola juncidis; and finches,

Carduelis spp.) made up to 84% of the prey by weight.

During the courtship and incubation periods, nestling

passerines and eggs accounted for 60-86% of the birds

eaten. Orthopterans and coleopterans were the second

prey group by number, followed by a small lizard Psam-

modromus algirus which is the most commonlizard species

in salty shrub-steppes in southeastern Spain (Hernandez

et al. 1993). Small mammals occurred infrequently in the

diet probably because of their low densities and noctur-

nal nature, especially in arid and semiarid Mediterranean

regions (Herrera and Hiraldo 1976, Sanchez 1994).

The proportion of birds found in pellet samples (48%,

N = 83) was smaller than in samples of prey remains

(78%, N = 37) and aerial transfers (72%, N = 19),

though there were only significant differences between

pellets and prey remains
(

t = 3.23, df = 2, P = 0.0012).

Several authors have suggested that pellets provide a less

biased source of information on raptor diets because

many prey species found in pellets are seldom found in

prey remains at nests or under perches (Schipper 1973,

Simmons et al. 1991, Real 1996). Because pellet samples

underestimated the number of small birds in our study,

it seems that the opposite appears to be true in the diet

of Montagu’s Harriers. Most of bird prey recorded were

nesdings or juveniles which are easy to digest and diffi-
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cult to find in pellets (Underhill-Day 1993), whereas in-

vertebrate and lizard remains such as scales in pellets

were easily detected. Birds have also been shown to be

the main prey of Montagu’s Harriers both in terms of

numbers and weight in most of Europe during the breed-

ing season (Schipper 1973, Hiraldo et al. 1975, Under-

hill-Day 1993, Corbacho et al. 1995, Arroyo 1997). Small

mammals such as voles ( Mictrotus spp.) and young hares

( Lepus spp.) have been shown to be only locally or tem-

porally important (Thiollay 1968, Arroyo 1997) even

though most studies have only considered pellets.

RESUMEN.—Se analiza la dieta del Aguilucho cenizo en

un humedal del Sureste de Espana durante el periodo

reproductor utilizando tres metodos diferentes; egagro-

pilas, restos de presas en posaderos y transferencia de

presas. Los pajaros se revelan como el componente prin-

cipal de la dieta tanto en numero como en biomasa, se-

guidos por los invertebrados y reptiles. Se observaron ses-

gos en la proportion de aves que aparecen en la dieta

segun el metodo de estudio.
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